: Energy of LD vesicular budding mode and in vitro reconstitution, related to Figure 1 and Movie S2 (A) Surface tension measurement principle by using a micropipette approach. Pictures shown correspond to the measurement of the surface tensions of GFP-PLIN1 and mCherry-LSD1 LDs respectively purified from Cos7 and Drosophila cells. Scale bar is 10 µm. (B) Estimation of the minimal energy to provide in function of surface tension, for the budding LDs of different sizes. This minimal energy is considered as E = 8πκ + 4πr 2 γ where κ (taken here as 10 k B T) denotes for the membrane bending modulus and γ the surface tension. The band represents the range of STs of purified LDs from various cell types. For comparison, the energy provided by classical coat proteins for budding 50-100nm sized vesicles, such as complex protein I (COPI) and clathrin coats, is delineated by the horizontal line. (C) Illustration of the giant unilamellar vesicle (GUV) and artificial LD system. The rhodamine-PE fluorescence signal on the GUV relocates to the embedded artificial LDs. Scale bar is 10 µm. (D) Variant approach for changing the GUV phospholipid composition. GUVs made exclusively with phosphatidyl choline (PC) are mixed with artificial LDs that contain the phospholipid of interest and NBD-PE (1% w/w to phospholipids). The NDB signal relocates to the GUV membrane, suggesting that phospholipids on the droplet relocate also to the GUV. Scale bar is 10 µm. (E) The presence of oleic acid (OA) in the GUV and artificial LD made of triolein leads to the spreading of the droplet (the droplet is on the GUV apex). The subsequent addition in the medium of active bovine serum albumin captures free oleic acid molecules. The concentration of free oleic acid molecules on the membrane decreases and leads to the budding of the artificial LD (n=5). (F) The evolution of the artificial LD projected size during these manipulations is determined. Scale bar is 20 µm. Figure 3A , with the triolein signal respectively present or excluded from the bilayer (B, D). Scale bars are 50 µm. (E) GUVs made with PC/PE (50/50) are mixed with artificial LDs containing triolein and 5% Trioleinpyrene (TO-pyrene). The TO-pyrene signal relocates to the GUV membrane. (F) When GUVs are exclusively made with PC, the TO-pyrene signal is often absent from the GUV bilayer. Scale bar is 10 µm.
(G) Increase of the droplet interface bilayer budding angle due to the addition of PC-in-triolein in the surrounding bulk phase. Rhodamine-PE reports the monolayer and bilayer membranes. Scale bar is 30 µm. (H) The decrease of the Triolein-pyrene signal in the droplet interface bilayer, due to PC addition, is concomitant to the increase of the budding angle ( Figure 3D ). Scale bar is 50 µm. (A) Principle of the monolayer surface tension measurement by the pendant drop technique. A lipid drop covered by the studied lipid surfactant is formed in a buffer phase. After equilibrium is reached (first plateau), the monolayer is compressed until a plateau of surface tension is reached (second plateau), which corresponds to the full monolayer packing; for some surfactants such as dioleylglycerol, the first and second plateaus coincide. Examples of different lipid conditions are shown. The surface tension of the second plateau is defined as the monolayer surface tension γ m ; this is because drops are generated in vitro under conditions of excess surfactant to ensure maximum monolayer packing. Each measure was repeated three times. (B) Monolayer tensions for different PC/PE ratios. (C) The droplet interface bilayer surface tension for the different PC/PE. It is given by the corresponding monolayer tension (B), the budding angle (not shown), and the Young equation. (D) Triolein concentration in the droplet interface bilayer increases with the monolayer tension. (E) In silico determination of the concentration of free triolein molecules in the bilayer in function of the bilayer surface tension. After few nano-sec, the equilibrium concentration of free triolein in the bilayer in attained. Measurements presented in Figure 4E were conducted after 1.5µsec, which ensures equilibrium. (F) The budding angle is presented against the monolayer surface tension of the different lipid compositions tested in Figure 2 . The budding transition with the monolayer tension is less clear as with the bilayer tension ( Figure 4G ). 
